Blue, and gel electrophoresis was performed by the method of Laemmli (1970) . Chromatin was isolated from 30 mouse livers (35 g wet wt.). The first extraction yielded 40mg of total histones, the second extraction 4mg, the third extraction about 1 mg and the fourth extraction 0.61 mg of histones.
TRANSACTIONS change the pattern of electrophoretic bands. Bio-Gel P-60 chromatography of nucleosomal histones from mouse liver clearly separates a small peak that represents about 3 4 % of total histones. Proteins from this peak during electrophoresis give the same double band in the H3 dimer position as those shown in Fig. 1 . Similar results were obtained in our analysis of rat liver histones, and the double band in the H3 dimer position was present in both total histones and nucleosomal histones isolated after preliminary extraction of H 1 histone with 5% perchloric acid. The nature of the proteins in the position of H 3 dimers is not yet clear. The preliminary amino-acid analysis of the sample isolated by Bio-Gel P-60 chromatography showed a rather unique composition -a high content of aspartic acid (9.2mol%), glutamic acid (14.7mol%), serine (10.1 mol%) and lysine and arginine (6.8 and 7.6mol%). The proteins are cysteine-free. The content of methionine is 1.9 mol%.
We thank Dr. I. H. Buchanan for his assistance in performing the amino acid analysis of the protein sample and for his advice.
The rabbit reticulocyte possesses one or more proteolytic activities which can be stimulated by ATP (Etlinger & Goldberg, 1977; Daniels & Hipkiss, 1978; Hershko et al., 1980) . The role of the ATP during proteolysis is certainly not clear. ATP may possibly stimulate the attachment of the low-molecular-weight protein called ubiquitin to the substrate via isopeptide bonds to lysine residues (Wilkinson et al., 1980) ; alternatively ATP could directly activate the proteinase with no involvement of ubiquitin or any other short protein (Etlinger & Goldberg, 1977; Goldberg et al., 1978) . Our studies have shown that after the synthesis of rapidly degradable abnormal protein in rabbit reticulocytes, inhibitors of ATP synthesis were less effective in preventing the proteolysis of puromycin-peptides than of normal-length aberrant proteins containing the lysine analogue aminoethylcysteine (Hipkiss et al., 1982) . This observation may suggest that, analogous to the case in Escherichia coli (Kemshead & Hipkiss, 1974 , 1976 , proteolysis of large abnormal proteins requires ATP, whereas catabolism of aberrant proteins of shortened chain length can proceed in the absence of ATP. We have therefore tested this proposal, using polylysine of various molecular weights as substrate, and a reticulocyte cell-free extract as source of proteolytic activity.
Rabbit reticulocytes were obtained and cell-free extracts prepared as previously described (Daniels et al., 1980) . 597th MEETING, LONDON Polylysine (Sigma Chemical Co.) of various molecular weights was incubated at 37OC (see legend to Table 1 for experimental details). Lysine released into the trichloroacetic acid-soluble fraction was measured in a Locarte automatic amino acid analyser.
Table I(a) shows that polylysine is degradable in reticulocyte cell-free extracts and that the proteolysis is stirnulatable by ATP. The rate of proteolysis (which remained approximately linear for at least 2h) decreased with increasing polylysine molecular weight, whereas the relative effect of ATP increased with substrate size. Similar differences in rates of lysine release into the acid-soluble fraction were observed when the degradation of different-molecular-weight polylysines were compared at equimolar concentrations ( Table Ib) . Hence the differences in proteolysis shown in Table l(a) are not a consequence of variation in substrate molar concentration, but are instead related to differences in polylysine molecular weight.
The present observations suggest therefore that cell-free preparations of rabbit reticulocytes contain two types of proteolytic activity: one an ATP-stimulatable proteinase which can degrade polylysine of high and low molecular weights, and the other an ATP-independent proteinase of higher activity than the ATP-dependent enzyme, which is limited to degrading the low-molecular-weight substrates. The mechanism of how such size-discrimination occurs in proteinases is a matter for speculation at present, however. The proposal for the existence of size-discriminating proteinases in reticulocytes is consistent with our repeated observation that inhibitors of ATP synthesis frequently have little or no effect on the catabolism of pulse-labelled abnormal proteins synthesized in the presence of high concentrations of puromycin (Hipkiss et al., 1982) . Evidence for size-discriminating proteinases in E. coli has also been obtained by ourselves (Kemshead & Hipkiss, 1974 , 1976 and by others (Cheng & Zipser, 1979; Manley, 1978) .
The rapid, ATP-independent, proteolysis of shortened globin chains (i.e. certain CNBr peptides) may involve at least recognition of lysine residues, since blocking amino groups with maleic anhydride or succinic anhydride results in a marked inhibition of degradation (Hipkiss et al., 1982) . Similarly, treatment of E. coli CNBr peptides by succinic anhydride also results in their decreased degradability in E. coli cell-free extracts (A. R. Hipkiss, unpublished work). Finally, we suggest that proteolysis of polylysine and puromycin-peptides may proceed via a common process in reticulocyte cell-free preparations, since we have observed that the degradation of puromycin-peptides is progressively inhibited upon addition of increasing quantities of polylysine (V. C. Worthington & A. R. Hipkiss, unpublished work). Whether ubiquitin is involved in either the ATP-dependent or -independent proteolysis of polylysine, we do not at present know. MgCI,, IOmM-KCI, 0.5 mwdithiothreitol, 2 ~M -A T P where appropriate, and polylysine. Cell-free extract was added to 25% (v/v) of the final incubation mixture. After incubation for 2 h at 37OC, 0.5 ml of 5% trichloroacetic acid was added. Lysine in the acid-soluble fraction was determined in a Locarte automatic amino acid analyser. Cell-free extracts were prepared from reticulocytes depleted of ATP by 2h incubation at 37OC in a standard medium (Lingrel & Borsook, 1963) . which also contained 0.2m~-2,4-dinitrophenol and 20m~-2-deoxyglucose. After lysis of washed, packed cells in 1.6~01. of water containing 1 mwdithiothreitol, the preparation was centrifuged first for 10min at 600g and then for 2h at lOOOOOg, and the supernatant fraction was finally dialysed against Borsook saline (Lingrel & Borsook, 1963) 
